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ABSTRACT 
 

Background: Solanecio biafrae (Èfó Wòròwó) is an important vegetable plant commonly grown in cocoa 
plantation in South-West geopolitical zone of Nigeria majorly in Ondo and Ekiti-States which has some  
traditional treatment  claims such as cough-cure, for heart-troubles, to stop bleeding from cuts, rheumatic pain, 
prurigenic, allergies and localized oedemas.  
Aim and Objective: This study was designed to determine Scavenging antioxidative bioactivities of Solanecio 
biafrae (Wòròwó). 
Materials and Methods: Twenty five rabbits classified into 5 groups of five rabbits each weighed 1.11 ±0.2 Kg 
(Variance: 0.04). The groups were labeled as A, B, C, D(D1, D2), E (E1, E2); group A was fed on normal meal, 
group B and C were given 500 mg/Kg of ethanolic and aqueous extract of Solanecio biafrae (Wòròwó) 
respectively for 7 days; Group D1 and E1 were induced for oxidative stress by administering 15 ml of 40% 
ethanol by intubation for 3 weeks; D2 and E2 after oxidative stress inducement were given 500 mg/Kg of  
ethanolic and aqueous extract of Solanecio biafrae (Wòròwó) respectively for 7 days. Oxidative stress and 
antioxidative bioactivities of the extract were determined biochemically by spectrophotometry in the 
experimental rabbits and control using plasma concentration of Malondialdehyde (MDA); plasma activities of 
catalase (CAT), superoxide dismutase. (SOD) and Glutathione peroxidase (GPx). 
Results: The result obtained showed a significant increase in MDA and a significant decrease in CAT, SOD and 
GPx when the rabbits were given administering 15 ml of 40% ethanol by intubation for 3 weeks with p<0.05. 
There was also a significant decrease in MDA and a significant increase in CAT, SOD and GPx when the 
rabbits were given 15 ml of 40% ethanol for 3 weeks (p<0.05). Administration of ethanolic and aqueous extract 
of Solanecio biafrae (Wòròwó) in rabbits showed a significant decrease in MDA than the normal control 
(p<0.05). There was a significant increase in plasma MDA when the rabbits were given ethanolic extract of   
Solanecio biafrae (Wòròwó) with p<0.05.  
Conclusion and Recommendation: Findings of this work on the bioactivities of ethanolic and aqueous extract 
of Solanecio biafrae (Wòròwó) could therefore be associated with possible scavenging anti oxidative properties. 
Solanecio biafrae (Wòròwó) aqueous and ethanol extract could therefore be used as a dietary supplement to 
reduce oxidative stress. 
 
Keywords: Solanecio biafrae extract; CAT; SOD; MDA; GPx; scavenging; antioxidative stress; antioxidant; 

bioactivities. 
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1. INTRODUCTION 
 
Solanecio biafrae (Èfó Wòròwó) is an important and 
very popular vegetable in South West geopolitical 
zone in Nigeria commonly sold in local markets in 
Ekiti and Ondo states. It has some traditional 
medicine claims such as cough-cure, a leaf extract is 
used to treat sore eyes, hot belly and curing heart-
troubles. Solanecio biafrae has simple leaves that are 
alternate [1]. 
 
In addition Solanecio biafrae paste is applied to the 
breasts as a galactogene. The leaves, or a leaf extract, 
is used to dress wound and to stop bleeding. The sap 
is taken by draught for treating coughs in children. 
The sap is also rubbed on the body to relieve 
rheumatic pain, prurigenic allergies and localized 
oedemas [1-3]. 
 
Solanecio Biafrae (Èfó Wòròwó) contains 
phytochemicals such as tocopherols, the potassium, 
iron, flavonoids, phenolics, ascorbic acid, Vitamin A, 
folic acid, niacin, thiamine, riboflavin, Vitamin C and 
E [1-3]. Antioxidants are man-made or natural 
substances that may prevent or delay some types of 
cell damage. Antioxidants are found in many foods, 
including fruits and vegetables [4,5]. They are also 
available as dietary supplements which include beta-
carotene, lutein, lycopene, selenium, vitaminA, 
vitamin C, vitamin E. Vegetables and fruits are rich 
sources of antioxidants. There is good evidence that 
eating a diet with lots of vegetables and fruits is 
healthy and lowers risks of certain diseases [6]. 
 
Reactive oxygen species (ROS) small; but are highly 
reactive oxygen–containing molecules that are 
naturally generated in small amounts during metabolic 
activities in the body. They can react with and damage 
complex cellular molecules such as fats, proteins, or 
DNA. Ethanol-induced lipid peroxidation has been 
reported [7,8]. Alcohol is mainly metabolized in the 
liver [9]. The pathophysiological bases of the hepatic 
alterations produced by ethanol start obviously from  
its metabolism. Ethanol is quickly absorbed in the 
gastrointestinal tract and is almost completely 
oxidized to carbon dioxide and water. Minor amounts 
only are excreted, unmetabolized, in urine, breath and 
sweat [8,9]. Alcohol promotes the generation of ROS 
and/or interferes with the body’s normal defense 
mechanisms against these compounds through 
numerous processes, particularly in the liver. For 
example, alcohol breakdown in the liver results in the 
formation of molecules whose further metabolism in 
the cell leads to ROS production. Alcohol also 
stimulates the activity of enzymes called cytochrome 
P450s, which contribute to ROS production. Further, 
alcohol can alter the levels of certain metals in the 

body, thereby facilitating ROS production. Finally, 
alcohol reduces the levels of agents that can eliminate 
ROS (i.e., antioxidants) [10,11]. Antioxidants are 
important for the body’s immune system and to 
protect the body against free radical attack through 
preventative and scavenging antioxidative activities 
and repair enzymes. The antioxidant defense system 
has many components. A deficiency in any of these 
components can cause a reduction in the overall 
antioxidant status of an individual. Reduction in total 
antioxidant status has been implicated in several 
disease states, such as cancer and heart disease. 
Preventative antioxidants to inhibit the formation of 
free radicals e.g. metal binding proteins like; 
Caeruloplasmin (Cu), Metallothionine (Cu), Albumin 
(Cu), Transferrin (Fe), Ferritin (Fe) and Myoglobin 
(Fe). Scavenging antioxidants to remove any reactive 
species once formed e.g. superoxide dismutase, 
glutathione peroxidase, catalase and small molecules 
such as ascorbate, tocopherol, bilirubin, uric acid, 
carotenoids and flavonoids. Quantification of lipid 
peroxidation is essential to assess oxidative stress in 
pathophysiological processes. Lipid peroxidation 
forms Malondialdehyde (MDA) and 4-
hydroxynonenal (4-HNE), as natural bi-products. 
Measuring the end products of lipid peroxidation is 
one of the most widely accepted assays for oxidative 
damage. Lipid peroxidation has been established as a 
major mechanism of cellular injury in many 
biological systems of plant and animal origin. The 
mechanism involves a process whereby unsaturated 
lipids are oxidized to form additional radical species 
as well as toxic by-products that can be harmful to the 
host system. Polyunsaturated lipids are especially 
susceptible to this type of damage when in an 
oxidizing environment and they can react to form 
lipid peroxides [12-16]. Lipid peroxides are 
themselves unstable, and undergo additional 
decomposition to form a complex series of 
compounds including reactive carbonyl compounds. 
Polyunsaturated fatty acid peroxides further react to 
form malonaldehyde (MDA). MDA can be found in 
most biological samples including foodstuffs, serum, 
plasma, tissues and urine, as a result of lipid 
peroxidation, and has become one of the most widely 
reported analytes for the purpose of estimating 
oxidative stress effects on lipids [12-16]. MDA, 
together with 4-hydroxynonenal (4-HNE), is a natural 
bi-product of lipid peroxidation and its quantification 
is generally used as marker for lipid peroxidation. 
Superoxide Dismutase (SOD) catalyses the 
dismutation of superoxide into oxygen and hydrogen 
peroxide, consequently providing protection against 
superoxide which is one of the most common free 
radicals in the body [12-16]. SOD levels have been 
found to decrease with age, while free radicals in the 
body increase with age which suggests this enzyme 
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plays a major role in the ageing process. Glutathione 
peroxidase (GPx) is the general name of an enzyme 
family with peroxidase activity whose main biological 
role is to protect the organism from oxidative damage 
[12-16]. The biochemical function of glutathione 
peroxidase is to reduce lipid hydroperoxides to                  
their corresponding alcohols and to reduce                     
free hydrogen peroxide to [17,18]. Catalase is a 
ubiquitous antioxidant enzyme which catalysis the 
decomposition of hydrogen peroxide (H2O2) to water 
and oxygen. Hydrogen peroxide is formed in the 
eukaryotic cell as a by-product of various oxidases 
and superoxide dismutase. Hydrogen peroxide 
accumulation in cells causes oxidation of cellular 
targets such as DNA, proteins, and lipids leading to 
mutagenesis and cell death. Removal of the H2O2 
from the cell by catalase provides protection against 
oxidative damage to living cells and its role in 
oxidative stress related diseases has been widely 
studied [19]. This research work was therefore 
designed to determine scavenging antioxidative 
bioactivities of Solanecio biafrae (Èfó Wòròwó). 
 

2. MATERIALS AND METHODS 
 
2.1 Study Area 
 
Animal house of Achievers University, Owo-Nigeria 
equidistant between Nigeria Federal capital territory-
Abuja and former Federal capital-Lagos.It has a 
Latitude: 6.98575, Longitude: 5.27103 and Time 
Zone: UTC+1, Africa/Lagos. 
 

2.2 Study Population 
 
Rabbits were bought from Oja Ikoko a major Owo 
market in Ondo state-Nigeria and were identified and 
confirmed having same sex in the Department of 
Biological Sciences, Achievers University, Owo-
Nigeria.  
 

This include 25 rabbits of the same sex with the 
weight of 1.11 ±0.2 Kg (Variance: 0.04) grouped as 
follows: 
 

Group A: Five rabbits weighing 1.11±0.2Kg 
(Variance: 0.04) fed with normal meal 
and water were studied as control group 
A. 

Group B: Five rabbits weighing 1.11±0.2 Kg 
(Variance: 0.04) fed with 500 mg/Kg of 
ethanolic extract of Solanecio biafrae 
(Èfó Wòròwó in Yoruba), normal meal 
and water were studied experimental 
group B. 

Group C: Five rabbits weighing 1.11±0.2 Kg 
(Variance: 0.04) fed with 500 mg/Kg of 

aqueous extract of Solanecio biafrae 
(Èfó Wòròwó In Yoruba), normal meal 
and water for One week were studied as 
experimental group C. 

Group D1: Five rabbits weighing 1.11 ±0.2 Kg 
(Variance: 0.04) fed with 15 ml of 40% 
ethanol daily, normal meal  and water  
for three weeks were studied as D1. 

Group D2: Five D1 rabbits weighing 1.11 ±0.2 Kg 
(Variance: 0.04) fed with  normal meal, 
water and 15ml of 40% ethanol daily, 
normal meal  and water  for three weeks 
followed by the administration of 
500mg/Kg of ethanolic extract of 
Solanecio biafrae (Èfó Wòròwó In 
Yoruba),  for another seven days were 
studied as D2. 

Group E1: Five rabbits weighing 1.11 ±0.2 Kg 
(Variance: 0.04) fed with 15 ml of 40% 
ethanol daily, normal meal  and water  
for three weeks were studied as E1. 

Group E2: Five E1 rabbits weighing 1.11 ±0.2 Kg 
(Variance: 0.04) fed with  normal meal, 
water and 15ml of 40% ethanol for 3 
weeks followed by the administration of 
500mg/Kg of aqueous extract of 
Solanecio biafrae (Èfó Wòròwó In 
Yoruba) for one week were studied as 
E2. 

 
All experimental protocols followed the guidelines 
approved by the Ethics Committee of the College of 
Natural and Applied Sciences, Achievers University, 
Owo, Nigeria. 
 

2.3 Preparation of the Extracts of Solanecio 
biafrae (Èfó Wòròwó in Yoruba)  

 
Solanecio biafrae (Èfó Wòròwó in Yoruba) was 
purchased from Oja Ikoko, Owo-Nigeria and was 
identified by the Department of Biological Sciences. 
Solanecio biafrae (Èfó Wòròwó in Yoruba) was air 
dried for 14 days, Ethanolic and aqueous extraction 
was carried out by soaking 50 g of powers of 
Solanecio biafrae (Èfó Wòròwó In Yoruba) into 500 
ml of each of ethanol and sterile distilled water for 24 
hours. Following the report of Das et al. [20] that 
solvent to sample ratio of 10:1 (v/w; solvent to dry 
weight ratio) has been used as ideal. Each extract was 
filtered through Whatmann filter paper No.1 and 
filtrates concentrated at room temperature in order to 
reduce the volume. Further concentration and drying 
by volume extraction was carried out using rotary 
evaporator and stored in refrigerator prior to use. Four 
hundred milligramme of the extract powder            
was dissolved in 2 ml of distilled water for 
administration. 
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2.4 Blood Specimen 
 

Blood samples were collected from the veins lining 
the ear of the rabbits after each treatment into lithium 
heparinized bottles for the estimation of Glutathione 
Peroxidase(GPx), Catalase(CAT), Superoxide 
Dismutase(SOD) and Malondialdehyde (MAD). 
 

2.5 Determination of Biochemical Parameters 
 

Determination of Plasma activities of Glutathione 
Peroxidase (GPx), Catalase (CAT), Superoxide 
Dismutase (SOD) and concentration of 
Malondialdehyde (MDA) using were carried out  
ABCAM, USA Assay  colorimetric Kits. 
 

2.6 Superoxide Dismutase (SOD) 
 

Principle: Superoxide dismutase (SOD) accelerate the 
dismutation of the toxic superoxide radical (02•), 
produced during oxidative energy processes, to 
hydrogen peroxide and molecular oxygen. This 
method employs xanthine and xanthine oxidase 
(XOD) to generate superoxide radicals which            
react with 2-(4-iodophenyl)-3-(4-nitrophenol)-5-
phenyltetrazolium chloride (I.N.T.) to form a red 
formazan dye. The superoxide dismutase activity is 
then measured by the degree of inhibition of this 
reaction. One unit of SOD is that which causes a 50% 
inhibition of the rate of reduction of INT under the 
conditions of the assay. 
 

2.7 Catalase 
 

Samples are diluted in the provided Assay Buffer and 
added to the wells of a half area black plate.  
Hydrogen peroxide is added to each well and the plate 
incubated at room temperature for 30 minutes. The 
Fluorescent Detection Reagent is added, followed by 
diluted horseradish peroxidase and incubated at           
room temperature for 15 minutes. The horseradish 
peroxidase reacts with the substrate in the presence of 
hydrogen peroxide to convert the colorless substrate 
into a fluorescent product.  The fluorescent product is 
read at 590 nm with excitation at 570 nm.  Increasing 
levels of catalase in the samples causes a decrease in 
H2O2 concentration and a reduction in fluorescent 
product.    
 

2.8 Glutathione Peroxidase (GPx) 
 

2.8.1 Principle 
 

This method is based on that of Paglia and Valentine. 
Glutathione Peroxidase (GPX) catalyzes the oxidation 
of Glutathione (GSH) by CumeneHydroperoxide. In 
the presence of Glutathione Reductase (GR) and 
NADPH the oxidized Glutathione (GSSG) is 
immediately converted to the reduced form with a 

concomitant oxidation of NADPH to NADP+. The 
decrease in absorbance at 340 nm is measured. 
 

2.9 Total MDA 
 
2.9.1 Principle 
 
The MDA in the sample reacts with thiobarbituric 
acid (TBA) to generate a MDA-TBA adduct. The 
MDA-TBA adduct can be easily quantified 
colorimetrically at a wavelength of 532 nm.  
 

2.10 Method of Data Analysis 
 
The results obtained was subjected to statistical 
analysis using SPSS 20.0 to determine student t test 
and probability values. The information obtained was 
tested a 0.05 level of significance. 
 
Group A: Five rabbits weighing 1.11 ±0.2 Kg 

(Variance: 0.04) fed with normal meal 
and water were studied as control group 
A. 

Group B: Five rabbits weighing 1.11 ±0.2 Kg 
(Variance: 0.04) fed with 500 mg/Kg of 
ethanolic extract of Solanecio biafrae 
(Èfó Wòròwó in Yoruba), normal meal 
and water were studied experimental 
group B. 

Group C: Five rabbits weighing 1.11 ±0.2 Kg 
(Variance: 0.04) fed with 500 mg/Kg of 
aqueous extract of Solanecio biafrae (Èfó 
Wòròwó In Yoruba), normal meal and 
water for One week were studied as 
experimental group C. 

Group D1: Five rabbits weighing 1.11 ±0.2 Kg 
(Variance: 0.04) fed with 15 ml of 40% 
ethanol daily, normal meal  and water  for 
three weeks were studied as D1 .  

Group D2: Five D1 rabbits weighing 1.11 ±0.2 Kg 
(Variance: 0.04) fed with normal meal, 
water and 15 ml of 40% ethanol daily, 
normal meal  and water  for three                 
weeks followed by the administration of 
500 mg/Kg of ethanolic extract of 
Solanecio biafrae (Èfó Wòròwó In 
Yoruba), for another seven days were 
studied as D2. 

Group E1: Five rabbits weighing 1.11 ±0.2 Kg 
(Variance: 0.04) fed with 15ml of 40% 
ethanol daily, normal meal  and water  for 
three weeks were studied as E1.  

Group E2: Five E1 rabbits weighing 1.11 ±0.2 Kg 
(Variance: 0.04) fed with  normal meal, 
water and 15 ml of 40% ethanol for 3 
weeks  followed by the administration of 
500 mg/Kg of aqueous extract of 
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Solanecio biafrae (Èfó Wòròwó In 
Yoruba) for one week were studied as E2. 

 

3. RESULTS 
 
The results obtained are discussed and presented in 
Table 1. 
 
In  Table 2 there was  a significantly lower plasma 
value of MDA  in rabbits administered with ethanolic 
and aqueous extract of   Solanecio biafrae (Wòròwó)  
than the control rabbits(p<0.05). There was no 
significant difference in the plasma value of MDA in 
the rabbits given ethanolic compared with those given 
aqueous extract of Solanecio biafrae (Wòròwó). 
(p>0.05). Again, There was  no significant difference 
in the plasma value of  GPx, CAT and SOD in the 
rabbits given ethanolic  compared with those given  
aqueous extract of Solanecio biafrae (Wòròwó) and in 
the control rabbits compare with those that were given 
ethanolic or  aqueous extract  (p>0.05).  
 
There was also a significantly higher plasma value of 
MDA in rabbits given ethanol followed by ethanolic 
extract of Solanecio biafrae (Wòròwó) than the 
control rabbits(p<0.05), however there was no 
significant difference in the plasma value of GPx, 
CAT and SOD in the two groups of the rabbits 
(p>0.05). 
 
Results obtained also showed a significantly higher 
difference in plasma value of GPx, CAT and SOD 
with a significantly lower plasma MDA in rabbits 
given 15 ml of 40% ethanol followed by 500 mg/Kg 
of ethanolic extract of Solanecio biafrae (Wòròwó) 
than when the rabbits were given 15 ml of 40% 
ethanol only before the administration of the ethanolic 
extract (p<0.05). 
 
There was a significantly higher difference in plasma 
value of SOD with a significantly lower plasma MDA 
in  rabbits given 15 ml of 40% ethanol followed by 
500 mg/Kg of aqueous extract of Solanecio biafrae 
(Wòròwó) than when the  rabbits were given 15 ml of 
40% ethanol only before the administration of the 
aqueous extract (p<0.05). There was no significant  
difference in plasma value of CAT and GPx in  
rabbits given 15 ml of 40% ethanol followed by 500 
mg/Kg of aqueous extract of Solanecio biafrae 
(Wòròwó) and when the  rabbits were given 15 ml of 
40% ethanol only before the administration of  the 
aqueous  extract (p>0.05). 
 
There was a significantly higher difference in plasma 
value of  MDA and GPx in  rabbits given 15 ml of 

40% ethanol followed by 500 mg/Kg of aqueous 
extract of Solanecio biafrae (Wòròwó) than the 
control rabbits (p<0.05). There was a no significant  
difference in plasma value of CAT and SOD in  
rabbits given 15 ml of 40% ethanol followed by 500 
mg/Kg of aqueous extract of Solanecio biafrae 
(Wòròwó) compared with the control rabbits  
(p>0.05). 
 
There was a significantly higher difference in plasma 
value of  GPx, CAT and  MDA in  rabbits given 15 ml 
of 40% ethanol followed by 500 mg/Kg of aqueous 
extract of Solanecio biafrae (Wòròwó) than the  
rabbits given 500 mg/Kg of ethanolic extract only 
(p<0.05). There was  no significant difference in 
plasma value of SOD in  rabbits given 15 ml of 40% 
ethanol followed by 500 mg/Kg of aqueous extract of 
Solanecio biafrae (Wòròwó) and the  rabbits given 
500 mg/Kg of ethanolic extract only (p>0.05).  
 
There was a significantly higher difference in plasma 
value of  MDA in  rabbits given 15 ml of 40% ethanol 
followed by 500 mg/Kg of ethanolic extract of 
Solanecio biafrae (Wòròwó) than  the  rabbits given 
500 mg/Kg of aqueous extract only (p<0.05). There 
was no significant difference in plasma value of  
CAT, GPx and SOD in  rabbits given 15 ml of 40% 
ethanol followed by 500 mg/Kg of ethanolic extract of 
Solanecio biafrae (Wòròwó) and the rabbits given 
500mg/Kg of aqueous extract only (p>0.05). 
 
There was a significantly higher difference in plasma 
value of  GPx, CAT and  MDA in  rabbits given 15 ml 
of 40% ethanol followed by 500 mg/Kg of aqueous 
extract of Solanecio biafrae (Wòròwó) than the  
rabbits given 500 mg/Kg of aqueous extract only 
(p<0.05). There was no significant difference in 
plasma value of SOD in rabbits given 15ml of 40% 
ethanol followed by 500 mg/Kg of aqueous extract of 
Solanecio biafrae (Wòròwó) and the rabbits given 
500 mg/Kg of aqueous  extract only (p>0.05).  
 
There was a significantly higher difference in plasma 
value of  GPx with a significantly lower plasma MDA 
in rabbits given 15 ml of 40% ethanol followed by 
500 mg/Kg of aqueous extract of Solanecio biafrae 
(Wòròwó) than in  rabbits given 15ml of 40% ethanol 
followed by 500 mg/Kg of ethanolic extract of 
Solanecio biafrae (Wòròwó) (p<0.05). There was no 
significant difference in plasma value of CAT and 
SOD  in  rabbits given 15 ml of 40% ethanol followed 
by 500 mg/Kg of aqueous extract of Solanecio biafrae 
(Wòròwó) and  rabbits given 15 ml of 40% ethanol 
followed by 500 mg/Kg of ethanolic extract of 
Solanecio biafrae (Wòròwó) (p>0.05). 
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Table 1. Mean and standard deviation of  the value of  plasma GPx, MDA, CAT obtained in the subjects before and after the administration of ethanol and the 
extract 

 
Parameter Group A 

control 
Group B rabbit+ 
ethanol extract 

Group C+ 
aqueous extract 

Group D1+ ethanol 
only 

Group D2 rabbits+ 
ethanol then ethanolic 
extract 

Group E1 
rabbits + 
ethanol only 

Group E2 rabbits+ 
ethanol then aqueous 
extract 

GPx (U/L) 223± 13.0 225 ± 10.0 230± 9.0 125±10.0 196± 9.0 146±10.0 240±11.0 
MDA (mg/ml) 0.40±0.02 0.12±0.02 0.10±0.01 2.0±0.01 0.6±0.02 1.98±0.01 0.5±0.01 
Catalase 
(umol/min/ml) 

64.±5.0 63.± 10.0 65.±6.0 21.0±1.0 67.00±5.0 21±0.9 66±0.6 

SOD, ng/Ml 75.0±9.0 76.±10.0 77±5.0 31±5.0 80±4.0 31± 4.0 90±6.0 
 

Table 2. Comparative analysis of the plasma GPx, MDA, CAT obtained in the subjects before and after the administration of ethanol and the extract 
 

  A vs. D2 A vs. E2  B  vs. D2  D1 vs. D2  B vs.  E2  E1 vs. E2  C vs. D2  C vs.  E2  D2 vs.  E2 
GPX (U/L)  
 

“t” 1.71 4.87 2.12 -4.95 5.57 0.40 2.60 6.33 3.70 
“p” 0.12 0.02* 0.08 0.02* 0.02* 0.36 0.06 0.01** 0.03* 

MDA (mg/ml) 
 

“t” -7.07 -4.47 -16.97 23.15 -16.99 104.65 -22.36 -132.93 -28.28 
“p” 0.01** 0.02* 0.01** 0.01** 0.01** 0.01** 0.01** 0.01** 0.01** 

CAT (umol/min/ml) “t” -0.42 -0.39 -0.35 -9.02 -31.82 -0.30 -0.26 7.23 0.20 
“p” 0.36 0.37 0.38 0.01** 0.01** 0.40 0.41 0.01** 0.43 

SOD, ng/mL “t” -0.51 -1.38 -0.37 -7.65 -1.20 -8.18 -0.47 -1.66 -1.37 
“p” 0.33 0.15 0.37 0.01** 0.12 0.01** 0.34 0.12 0.15 

Note:  0.01**; >0.01 or < 0.05* - Significant 
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4. DISCUSSION 
 
Results obtained also showed a significantly higher 
difference in plasma value of GPx, CAT and SOD 
with a significantly lower plasma MDA in rabbits 
given 15 ml of 40% ethanol followed by 500 mg/Kg 
of ethanolic extract of Solanecio biafrae (Wòròwó) 
than when the rabbits were given 15 ml of 40% 
ethanol only before the administration of the ethanolic 
extract. 
 
In addition, there was a significantly higher difference 
in plasma value of SOD with a significantly lower 
plasma MDA in rabbits given 15 ml of 40% ethanol 
followed by 500 mg/Kg of aqueous extract of 
Solanecio biafrae (Wòròwó) than when the rabbits 
were given 15 ml of 40% ethanol only before the 
administration of  the aqueous. 
 
There was also a significantly higher difference in 
plasma value of MDA and GPx in rabbits given 15 ml 
of 40% ethanol followed by 500 mg/Kg of aqueous 
extract of Solanecio biafrae (Wòròwó) than the 
control rabbits. There was a significantly higher 
plasma value of MDA in rabbits given ethanol 
followed by ethanolic extract of Solanecio biafrae 
(Wòròwó) than the control rabbits. 
 
Furthermore, there was a significantly higher 
difference in plasma value of GPx, CAT and MDA in 
rabbits given 15 ml of 40% ethanol followed by 500 
mg/Kg of aqueous extract of Solanecio biafrae 
(Wòròwó) than the rabbits given 500 mg/Kg of 
ethanolic extract only. 
 
Comparatively, there was a significantly higher 
difference in plasma value of MDA in rabbits given 
15 ml of 40% ethanol followed by 500 mg/Kg of 
ethanolic extract of Solanecio biafrae (Wòròwó) than 
the rabbits given 500 mg/Kg of aqueous extract only. 
 

Again, there was a significantly higher difference in 
plasma value of GPx, CAT and MDA in rabbits given 
15 ml of 40% ethanol followed by 500 mg/Kg of 
aqueous extract of Solanecio biafrae (Wòròwó) than 
the rabbits given 500 mg/Kg of aqueous extract only. 
 
There wasalso a significantly higher difference in 
plasma value of GPx with a significantly lower 
plasma MDA in rabbits given 15ml of 40% ethanol 
followed by 500 mg/Kg of aqueous extract of 
Solanecio biafrae (Wòròwó) than in rabbits given 15 
ml of 40% ethanol followed by 500 mg/Kg of 
ethanolic extract of Solanecio biafrae (Wòròwó). 
 
Consequently the findings of this work showed the 
effectiveness of ethanol in the inducement of 

oxidative stress considering significant reduction in 
the plasma value of GPx, SOD,CAT and the 
significant increase in MDA in rabbits given 15 ml of 
40% ethanol.This is consistent with the of Meagher             
et al., [7] and Mario et al., [8] who reported ethanol-
induced lipid peroxidation. Administration of 
Ethanolic of Solanecio biafrae (Wòròwó) to rabbits 
with ethanol induced oxidative stress though 
significantly reduced the stress through a significant 
increase in the plasma value of GPx, SOD, CAT after 
the administration of the ethanolic extract in rabbits 
but possibly contributed significantly to increase in 
plasma MDA when compared with normal control 
rabbits, rabbits rabbits given ethanolic only and those 
given only the aqueous extract. This could be 
associated with ethanolic content of the extract 
possibly due to un-evaporated ethanolic constituents 
of the extract in addition to the ethanol induced 
oxidative stress in the rabbits,  also there was  a 
significantly lower plasma value of MDA  in rabbits 
administered with ethanolic and aqueous extract of 
Solanecio biafrae (Wòròwó) than the control rabbits 
These significant findings c could also be associated 
with previous report that reactive oxygen species 
(ROS) are naturally generated in small amounts 
during the body’s metabolic reactions and can react 
with and damage complex cellular molecules such as 
fats, proteins, or DNA [4,5,7,8]. 
 
Decrease in the activities of GPx, SOD and CAT 
could be attributed to the fact that these enzymes have 
been described as scavenging antioxidants that 
removes any reactive species once formed. As a 
result, there will be an excessive utilization of the 
enzymes in oxidative stress induced with ethanol to 
remove the reactive species. Alcohol reduces the 
levels of agents that can eliminate ROS (i.e., 
antioxidants) [10,11] which is attributable to the 
findings of this work. 
 
Superoxide Dismutase (SOD) catalyses the 
dismutation of superoxide into oxygen and hydrogen 
peroxide, consequently providing protection against 
superoxide which is one of the most common free 
radicals in the body.SOD levels have been found to 
decrease with increase in free radicals in the body 
Glutathione peroxidase (GPx) is the general name of 
an enzyme family with peroxidase activity whose 
main biological role is to protect the organism from 
oxidative damage [12-16]. The biochemical function 
of glutathione peroxidase is to reduce lipid 
hydroperoxides to their corresponding alcohols and to 
reduce free hydrogen peroxide to water [4,5,17,18]. 
Catalase is a ubiquitous antioxidant enzyme which 
catalysis the decomposition of hydrogen peroxide 
(H2O2) to water and oxygen. Hydrogen peroxide is 
formed in the eukaryotic cell as a by-product of 
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various oxidases and superoxide dismutases. 
Hydrogen peroxide accumulation in cells                     
causes oxidation of cellular targets such as                      
DNA, proteins, and lipids leading to mutagenesis                     
and cell death. Removal of the H2O2 from the                 
cell by catalase provides protection against                
oxidative damage to living cells and its role in 
oxidative stress related diseases has been widely 
studied [19]. 
 
There was a significantly lower plasma value of MDA 
in rabbits administered with ethanolic and aqueous 
extract of Solanecio biafrae (Wòròwó) than the 
control rabbits. It was also found as reported above 
that there was a significant decrease in plasma MDA 
with an increase in plasma activities of GPx, SOD and 
CAT when the rabbits were given ethanolic and 
aqueous extract of Solanecio biafrae (Wòròwó) after 
ethanol induced oxidative stress. In addition to the 
above explanations this could be linked with the 
reports that Solanecio biafrae (Wòròwó) contains 
phytochemicals with antioxidative bioactivities which 
include tocopherols, flavonoids, phenolics, ascorbic 
acid, Vitamin A, folic acid, niacin, thiamine, 
riboflavin, Vitamin C, E and minerals such as the 
potassium and iron, [1-5]. Furthermore, .vegetables 
and fruits are rich sources of antioxidants. There is 
good evidence that eating a diet with lots of 
vegetables and fruits is healthy and lowers risks                
of certain diseases [6]. Consequently, Scavenging 
activities of Solanecio biafrae (Èfó Wòròwó)       
could be associated with tocopherols, flavonoids, 
phenolics, vitamin E, vitamin A and ascorbic acids 
[3]. 
 

5. CONCLUSION 
 
Ethanol administration in the rabbits raised plasma 
MDA and decreased plasma activities of GPx, SOD 
and CAT revealing evidence of ethanol induced 
oxidative stress. These biochemical alterations were 
however reversed when the rabbits were given 
ethanolic and aqueous extract of   Solanecio biafrae 
(Wòròwó) as a result of antioxidant phytochemicals 
contain in the vegetable. Administration of ethanolic 
and aqueous extract of   Solanecio biafrae (Wòròwó) 
in rabbits showed a decrease in MDA. Findings of this 
work on the bioactivities of ethanolic and aqueous 
extract of Solanecio biafrae (Wòròwó) could 
therefore be associated with possible scavenging anti 
oxidative properties. 
 

6. RECOMMENDATION 
 
Solanecio biafrae (Wòròwó) extract could therefore 
be recommended as a dietary supplement to reduce 
oxidative stress. 
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